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1o all whom 4t may concern:

Be 1t 'mown that I, Harrrren Gitrerre
citizen of the United States resicing at Chi-
cago, 1n the county of COOL and State of

]11111015 have 1 mvumea certain new and use-.

ful Improvements in Klectrically-Operated
Clocks; and T do hereby declare the follow-
ing to be a full, clear, and exact description
of the inv entlon such as will enable others
skilled 1 the art to which it appertains to
malke and use the same.

This mvention relates to a novel construc-
tion 1 an electrically operated clock, the ob-
ject being to provide a device of this char ac-
ter which will keep accurate time and 1is
adapted for very large clocks such as tower
clocks and clocks used for adver ti1sing pur-
poses which are required to be very hwe
and conspicuous, and consists in the features

of construction and combinations of parts
hereinafter fully described.

In the accompanying drawings illustrat-
ng my invention:

Figure 1~ is a dia-
orammatic view showmg the mechanism op-

(,mtm o the minute hand of the cloch and the
ineans contx olling the same. Fig )

1S a
view showing the electroma,mle_tlc motor
employed. Jdleg 3— and —4— are views

of an electr{)maonetlmlly operated circult

breaker employed and illustrating respec-

tively two positions thereof. ¥Fig. —5— is
2 detail perspective view of a 1otf11w switch

employed. TFig. —6— is an end elevation of
a modiited form of construction of the latter.

Frg. -——7—1s a detail central vertical section
on the line a¢—a of Fio. —1 f1g, —8§
1s a detail section on Lhe line o—a of 1.

9—. Fio. —9— 15 a view similar to Blo

1 showmo 2 modified form of constrie-
t1om.

The pr eqent imvention velates more par-
ticularly to the means employed to 1mpart
movement to the minute hand of the clock
including the specific arrangement of elec-
tric cucults controlling and actuating said
means in order to render the clock less sensi-
tive to atmospheric influences and prevent
short circuiting of the motor circuit thereby.
The said means include the specific adapta-
tion of the motor employed whereby momen-
tum of the latter and the driven mechanism
to move the hands farther than desired is en-
tirely avoided.

The hands of the clock, being exposed, are
liable to become coated with ice and cleet
in stormy weather and the load upon the

| o

-

wetuating mechanism is thereby increased
and rendered far more variable than under
normal conditions. Furthermore, the mech-
anism of large elocks is more exposed to the
weather than that of smaller clocks as the
casings thereotf can hardly be made as thor-
ouuhhf weather and dust proof. This is
particularly true of the advertising clocks
whicn gener alhf ave inmted in exposed po-
sitions on the roofs of buildings. Hence
delicacy of any part of the oper ‘1{]110 mech-
anism must be obviated without, howevel
fecting the accuracy of its operation. To
oblam these results T have devised mechan-
1sm consisting of an electromagnetic niotor
I— compricing electr onmcvmt% and a vi-

brating armature —2— actuated thereby
against the action of a spring —3— and

‘u;tuatmo a cirecmat make-and-break deviee

4— of - well known construction. The said
arnmature —2—- carries a pivoted pawl —i—

engaging a ratchet wheel —6— rigidly
maumted on a shati 'T carrying the worm

3— which meshes with and-engages the
worm wheel —9— actuating the minute hand
—10— of the clock. Said motor —1— while
111 operaticn. rotates %‘lilf-h Llf'lft — to tun
said worm wheel through a given are during
each revolution of said ana_ﬁ

T— there 1s loosely disposed a rotary switch

—11— consisting of a drum- equipped at its

ends with annnlal flanges —12— and —13—,
the flange —12— havmo msulation —14

On said ‘-311{1&.

disposed 1 1ts per 1phelv at one pomt A
by LHL —13— disposed 1n the motor cireuit
beais upon Lh-.., periphery of said flange
— 19— and when in contact with said insula-
tion 1*’{ Opens the 1110\601 circuit.  The
Hange i at a given pomnt
rels hvelv to the lomimn of said msulation
~—14— n the flang with a single
projecting ratchet Lonth —-——] 6 I 1’*0]@0‘(1110
from said drum at one end is a pin —17-—
which 1s adapted to be engaged by an arm

— 18— on the shatt —7— to 1otf1"e said cdrum
Disposed 1 operative re-

with said shaift.
lation to said drum -—11— is an electromag-
netie shifting device consisting of ele ectro-
magnets —19— and a plvote@ armature

90— aclapted to be actuated thereby, the
latter carrymg a pivoted pawl —21— main-
tained normally in contact with the periph-
e1y of said ﬂanﬂe —13— by means of a
spring —22— and adapted to engage said
tooth — 16— to rotate said drmn —11-— suf-
fictently to pass the insulation —14— from
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contact with the brush —15— and thus 010% ' tooth of said wheel G-

the motor circuit. The said armature —20—
1s normally maintained at the (}111."—“1 lmm of
its movement by a spring — 15 actu-
ated by the magnets —1 0 a aoaInst t the wtion
thereof to hupalt Moy ement to said -drum

—11—. "T'he msulation —14— and the tooth
— 16— are relatively so disposed with rela-

tion to the relative dlaposvmn ot the brush

—15— and the normal position of the pawl
—91-— that said tooth —16—, will have just
passed said pawl when the insulation —14—
comes mto coutact with the brush —15—.
The civcuit through the magnets —19— 1s
controllied by a circut
shaft —24— of the escapement wheel
and consisting in the instance illustr ated, of
an arm —26— on said shaft which is dis-
posed 1n one side of the line, and which en-
ages a brush —27—, disposed m the other

___,.’f_}

side of the line, the said circuit being closed
once during each revolution of the shadtt

— 94— and preferably maintained closed
during an interval just suificient to 1nsure
energization of said magnets —19— long
enough to 1mpart a tull «froke to the arma-
ture ——/0—. Thus each time that the enrcuit
through the magnets —19— 1s completed,
the armature —20— moves the drum —11—
to close the motor circuit. The motor now
operates to rotate the shaft —7—, and the
arim —18— of the latter engages the pin
—17— and thus causes said drum to be ro-
tated W:Urh gsaid shaft until the motor circuit
is again broken by contact of the insulation

11 with the brush —15— In the in-

stance 1llustrated the msulation 14 1s pro-

vided at only one point in the periphery of

the flange 12 of the drum 11 and therefore,
the civenit after being closed by the initial
movement of said drum by the armature 20,
must receive additional movement from
shaft 7 to make a complete revolution of the
drum before the cirenit 1s agam opened.

While I have illustrated a single 1nsula-
tion —14— and tooth —16— 1espect1vely,
the nuinber of the same may be 1ncreased as
shown in Fig, —6—, such increase necessi-
tating, as Wﬂl be obvious, other correspond-
ng clmnges in the mechanism which I have
omitted from illustration as being super-
fluous. '

1t 1s essential, of course, that the motor
circuit be maintained normally closed at the
malke-and-break device —4—, this being ac-
complished by normally mam‘mmmo the
armature —2— at the outer limit of its
movement by means of the spring, —3—. 1t
will be noted that the latter also actmtes the
ratchet wheel —06—, this being very impor-
tant to prevent short circuiting of the motor
circuit in the event that the clock should
become clogged with 1ce and the resistance
thus exceed the power of said spring —3—,
the pawl —5

closer actuated b;f the

4(} to fllmdtule

in that event engaging a { retaining this position until the ar

933,899

which will hold the
armature in position to maintain the make-
and-break device open. The use of the worm
and worm wheel to actuate the minute hand
1s also a very essential feature of the mven-
tion as such gearing locks the hand agaimst
revolution by hlgh winds and other causes
and renders the operation of the clock less
delicate and more easily accurate masmuch
as there 1s no lost motion 1m the gear tramn as
1s the case where other forms of transmis-
sion are employed | |

The motor employed and the manner of
oecaring the same to the shaft —7-— consti-
Lutes 2 very 1mportant feature of the mven-
tion as such motor acquires no momentum
nor does said shatt so that the instant the
motor circult is opened movement stops.
Hence, the hand 1s moved through a given
arc and no farther. This also 1nsures proper
position of the circuit closing means em-
ployed to again close the motor “eircuit at the
proper interval.

The electric circuits are as follows m the
master clock. DBrush 27 to battery 35, wire
36 to electromagnets 19, wire 37 to shatt 24
and arm 26, In the secondary clock, from
battery 38 to electromagnets 1, wire 39 to
brush 15, thence thr OHOh drum 11 to shaft 7

and one of its bearings, thence through wire
, thence through make and
break 4 and wire 41 to battery 38.

In Fig. —9— I have illustrated a modified

form of construction in which the motor

1— driving the shait —7— 1s disposed

the same civ uut 1S the electl 0111¢1G11et10 shitt- -

me device 19 construction the
- 1 . Ly

drum —11— 1s loosely dls*posed on the shatt
—24— and 1s rotated by the latter in the
manner hereinbefore described. The mmsula-
tion —28— on the flange —12— of said
drum —I1— extends over the greater por-
tion of the periphery of said flange so that
: 1 .

the circuit 1s maintained closed by the latter

duhnﬂ a %1101‘t m%te‘ld 01 ) 10110(!# mfe‘ V‘l]
he
reverse duectlon the 51311110 ——99 actuat-

ing the.armature to open the circuit. On the
Sh::’lﬂ] T— 1s an arm —30— which contacts
with a spring or brush —31— to close the
circuitt through the shifting device 19—20
sald circuit belng 1101’111‘111'1? open. As said
drum 1s rotated the motor circult is closed
as soon as the exposed portion —32— of the
flange —12— contacts with the brush —33—,
Sald circult remaining closed until said por-
tion —32— has 1’*101?9(1 out of such cont‘wt
As soon as the motor circuit 18 closed said
motor —1— rotates the shatt —7— and as
S00M a8 the arm —30— contacts with the
spring or brush —31— the circuit through
the electmmwnet% —19-— 1s closed, thus ‘Lt—
tracting the alnmtm*e —920— and 1":31151110 the
pawl “34— carried thereby, said ‘LI‘lﬂRtHl"
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passes out of contact with said brush —81— | the samie, an electric cireuit controlling said
and opens the circuit. Meanwhile the es. motor, a rotating cirenit closer controlling 60
capement shatt —24— will have votated the | waid circuit, electrically actuated means con-
drum —11— to bring the tooth —16— inte trolled by a master clock and imparting

5 the path of the pawl —384— so that the in- novement to said circuit closer to close said
stant the circuit through the magnets —20— | cireuit, and mechanically actuated means
18 opened said pawl engages said tooth —16-— 1nparting secondary movement to said cir- 85
and thus rotates said dram to throw the ex- | cuit closer to open said circuit.
posed portion —32— out of contact with the 3. An a secondary clock, a motor actuating

10 brush —33— {hus opening the motor cir- | the same, an electric cireuit controlling said

cuit, motor, a rotating cireuit closer controlling
in the construction shown in I 1g. 9 the | said cireuit, electrically actuated means con- 70

circuits ave as follows: from the battery 42 | trolled by a master clock and imparting

through wire 43 to shaft 245 drum 11 to | movement to said cireuit closer fo close said

15 brush 383, wire 44 to electromagnets 1, arcuit, and means actuated by said motor
through wire 45, make and break 4 and wire mparting secondary movement to said cir-

46 to bearing of shaft 7 and thence through | cuit closer to open said cireuit. 75
wire 47 to battery 42. The other cireuit is 4. In an electrically actuated clock, a shaft
from battery 42, through wire 47 to shaft 7 | actuating the hands, a ratchet wheel r1gid

20 and circuit closer 30—31, through wire 48 | thereon, a vibrating armature equipped with
to electromagnets 19, through wire 49 to | a pawl acttiafing said ratchet wheel, electro-
brnsh 33, dram i1, shaft 24 and wire 43 to Iagnets actuating said armature, a circuit 80
battery 42. controlling said magnets and belng opened

whe modified form of construction is not | and closed by said armature, a traveling cir-

20 very piractical for the reason that the escape- | ciit closer controlling said cireuit through
nent 15 foreed to do too large & part of the | said nagnets and operatively disposed with
work and further because the length of the | relation to said shaft to be actuated thereby, 85
segment —32-— would vequire to be too | said civenit eloser normally maintaining said
exactly adjusted with velation to the respec- | circitit open, a master clock, a circuit con-

30 t1ve speeds of the shaft —94— and —7— in trolled thereby, a magnet disposed in said

~order to insure perfect operation. For ex. circult, and an armature actuated thereby
ample, 1f said segment is too long. the motor | and operatively disposed with relation to 90
will turn the shaft —7— beyond a complete | said traveling cireuit closer to ipart initial
revolution, and if too short the motor circuit | movement thereto to close the first named

35 may be opened before the civenit through | magnet civenit.
the magnets —20— is closed, or before the | 5. in an electrically operated clock, a mas-
tooth —16— reaches the path of the pawl | ter clock, an electvie cireuit controlled there- 95
L — Ly, electrically actuated means interposed in

I claim as my Invention : - sa1d cirenit, a motor, a cirenit controlling

40 1. An electrically actuated clock compris- | the same, cireuit closmg means controlling
mg i combination a master clock and a | the motor civcult. opervative connection be.
secondary  clock, an electrically actuated ! twveen the said eiectrically actuated means 100
motor actuating said secondary clock, a cir- ; and said motor cireuit controlling means to
cuit controlling said motor, o rotating cir- | close said motor civenit when the Rrst named

45 cuit closer controlling said civcuit, a second | electric civenit is closed, operative connection
cirenit, a cireult closer controlling the same, | betiween said motor and said motor ciremt
means mterposed in and actuated by said sec- | closing means to reopen the motor cirenit at 105
ond circuitandoperatively disposed velatively | a predetermined interval, a shaft actuated by
to the first-mentioned circuit closer to im. - satd motor, time indicating hands, and gear-

o0 part movement to the same, mechanmically | ing bebween the latter and said shaft.
actuated means operatively engagme said in testimony whereof, T have signed 1y
first-mentioned circnit closer to further ac- | name in the presence of two subscribing wit- 110
(nate the same, the movement mmparted | nesses.

r ﬁhere_{'o ];}_jp_' one oi“‘ smd_ me.a.nis* :%ew}ng {0 cl.(iﬁse | TARLEIGH GILLETTE

55 the cirenit through said motor and the move- |
ment mparted by the other thereof serving | Witnesses:
to open said circuit. | Ruporenr War. Loz,

motor actnatino | Arprnt W. Neweosn.

2. In a secondary clock, a g |
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